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UNITED STATES PATENT OFFICE.

JOIIN A.

STEVENS, OF LOWELL,

MASSACHUSETTS.

 STEAM-BOILER.

SPECIFICATION forming part of Letters Patent No. 616,158, dated December 20, 1898.

~ Application filed July 12,1898, Serial No. 685,803,

(No model.)

To all whom it may concern.:

Be it known that I, JOHN A. STEVENS, re-
siding at Lowell, in the county of Middlesex,
State of Massachusetts, have invented certain
new and useful Improvements in Steam-Boil-

‘ers, of which the following is a specification.

My invention relates to water-tube boilers
and furnaces therefor adapted for both land
and marine service. Its objects are to pro-
vide a compact water-circulating and steam-
oenerating system of large heating-surface in
combination with a mode of handling the

- products of combustion to best develop and
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utilize the energy of the fuel in the creation
of steam, to secure the equal or desired dis-
tribution of the heating - gases and cause
them to travel in close and constant contact

with the heating-surfaces; to effectively focus

the gaseous products of combustion, tofaeili-

tate the circulation throughout the steam-
oenerating system and avold condensation,

to decrease the danger from accidents, to fa-
cilitate cleaning, repairs, and renewals, to so
arrange the baffles that they may be changed
readily to the form best adapted [or securing
the most perfect combustion and utilization

of the particular fuel employed, and gener-

ally to secure a high degree of economy and
efficiency in the construction and operation.
My invention is illustrated in the accom-
panying drawings, of which—
Figure 1 is a ver rtical sectional view on the
line & a of Fi ig. 2. FKig. 2 is a vertical sec-
tional view on the line. b bof Fig. 1. Fig. 8

is a vertical sectional view at right angles to

the direction of the drums, illustrating a,
modified form of my inv entlon Fig. 41s a
detail view,in sectional elevation, 1llustratmn'
a constmctl_on of the division- W&HS Iig. 5
is a detail sectional plan view 1llustret1nﬂ'
the construction of the division-wall as ehown
in Kig, 4.

Refem ing to the drawi mﬂ‘s; the steam-and-

water drum 1 is connected with each of the

by the banks of tubes 3 and
Bridge or baffle

water-drums 2
4 and the downeomers 5.

walls 6, made of any suitable refractory ma-

terial and having their domes shaped as may
be found best adapted for the complete com-
bustion of the fuel employed, are placed be-
tween the banks of tubes 8 and 4 and rise
from the drums 2. The tubes 3 are shown

|

- straight and the tubee 4 are ShOW]l curved:

but 1t will be understood that the tubes 3 may
be bent also and that the forms of such tubes

may be modified. The bridge-walls are so
-constructed that they focus the heating-gases,
and to this end their forms may readily be

remodeled tosuif the peculiar fuel employed.
Baffles 7 cover the banks of tubes 4 and ex-
tend from the drum 1 toward the drums 2,
these bafiles serving to focus and insulate the
heating - gases a,nd direct them downward
along the outer banks of tubes. A division-
wall 9 (composed of refractory material, wa-

ter tubes or boxes, or a combination ther eof)
extends at right angles to the direction of the

“drums and dw1des the furnace into two dis-
A second division-wall

tinct compartments.

10 (composed of refractory material, water

tubes or boxes, or a combination thereof) exX-
tends at right anﬂ'les to the division-wall 9
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and may be employed to further divide the

furnace. These division-walls divide thefur-
nace into four distinet compartments, which
may be operated independently, or each may
be worked while the others are developmcr
full power.

In the construction 1111.15131 ated in Fln‘ 1 the

division-wall 9 is composed of aeombmatwn_

of refractory material and water-tubes 11, ex-

tending between the steam-and-water drum
1 and the water-drums 2; bus, as illustrated
in Figs. 3, 4, and 5, such division-wall may

comprise Water-boxes 12, which extend be-
tween-and are connected with the water-legs
13.
parallel to the ba,nks of tubes between the
drums, as in the case of the tubes. The di-
vision-wall 10, as illustrated in Figs. 3, 4, and
5, 18 composed of water-tubes 15, “Wwhich con-
nect the drum ‘1 with the drum 16. The
spaces between the tubes are closed by the
tiles 17. The drums 2 are connected with the
drum 16 by the tubes 18. -

The drums 2 and 16, respectively, rest upon
the hollow supports 19 and 20, which serve
as air-duects and are particularly useful in
case of forced draft. The duct of the sup-

port 20 is arranged to supply air to each side

of the dwmwn-walls 9and 10. These duets,
with the ducts 21 in the division-wall 9 and
the doors 22, provide updraft for each of the
grates 23; while ducts 24 supply air to the

These water-legs are designed to extend.
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combustion-chamber above the grate. These
orates 23 are provided with baffle-walls 23,
which protect the adjacent drums and tubes
from burning out.

The walls 25 surround the furnace and
steam-generating system; but the ends of the
drums 1 and 2, the downcomers 5, and the
connections for the take-off and escape valve

27 and 27" are preferably placed without these

walls.

The drumn 1 is provided with a dry pipe 30
and plates 31 and 32 to prevent priming and
cdirect the steam along the surface of the
drum, assisting in superheating the steam.

In the opemtlon the heating-gases rising
from the grates 23 pass from the combustlon-
chambers A into the combustion-chambers B,
and thence pass downward along the outer
bank of tubes to the escape-passages C, and
thence to the breeching D. = The bafiles focus
these gases and direct them along the water-
circulating and steam-generating system in
direct contact therewith. The flow through
the steam-generating and water-circulating
system is upward from the water -drums
through the banks of tubes to the steam-and-
water drum within the furnace and thence
downward by the downcomers without the
furnace to the water-drums.

It will be understood that minor changes
may be made without departing from the
spirit of my invention and that the usual de-
tails of construction may be employed.

Having thus described my invention, I

35 claim as new and desire to secure by Letters
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drums,
drums, a single baffle or bridge wall between
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1. In the combination of a boiler and fur-
nace, a water-drum, a steam-and-water drum,
a bank of tubes connecting said water-drum
with said steam-and-water drum, a second
bank of tubes connecting said water-drum
with said steam-and-water drum, a single
baffle or bridge wall between said banks of
tubes, a combustion-chamber, and means for
directing the gaseous products of combustion
into contact with said drums and tubes, sub-

stantially as specified.

2. In the combination of a boiler and fur-
nace, a water-drum, a steam-and-water drum,
one or more downcomers connecting said
two banks of tubes connecting said

sald banks of tubes, said bridge-wall forming
with said tubes and steam-and-water drum a
combustion - chamber, a main combustion-
chamber, and means for directing the gaseous

products of combustion into contact with said

drums and tubes, substantially as specified.
3. In the combination of a boiler and fur-
nace, a steam-and-water drum, a water-drum,
a bank of tubes connecting said drums, a
second bank of tubes connecting said drums,
a bridge-wall between said banks of tubes,
said bmdwe-wcﬂl forming with said tubes and
steam-and- water drum a combustion-cham-
ber, a main combustion-chamber, and a baffle
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and - water drum toward said water-drum,
whereby the gaseous products of combustion
arefocused and directed into contact with said
drums and tubes, substantially as specified.
4. In the combination of a boiler and fur-
nace, a steam-and-water dram, two banks of
tubes directly connected therewith and ex-
tending to a common point of communication,
a single baffle or bridge wall between said
banksof tubes, a combustion-chamberformed
by said bridge-wall with said tubes and drum,
a main combustion-chamber, and means for

directing the heating-gases into contact with

said tubes and drum substantiall y as speci-
fied.
5. In the combination of a Dboiler and fur-
nace, a pair of water-drums, a steam-and-wa-
ter drum, a bank of tubes connecting each of
sald water-drums with said steam-and-water
drum, a second bank of tubes connecting each
of said water-drums with said steam-and-wa-
ter drum, a bridge-wall between each pair of
banks of tubes, a main combustion-chamber,
and means for directing the heating-gases
into contact with said tubes and drums, sub-
stantially as specified.

6. In the combination of a boiler and fur-
nace, a pair of water-drums, a steam-and-wa-
ter drum, two banks of tubes connecting each
of said water-drums with said steam-and-wa-
ter drum, a bridge-wall between each pair of
said banks of tubes, said bridge-walls extend-
ing from said Wdtel‘ drums towm"d sald steam-
and water drum, baffles above said banks of
tubes and eze:tendmg from said steam-and-wa-
ter drum toward said water-drums, and a
main combustion- chamber substantially as
specified.

7. In the combination of a boiler and fur-
nace, a pailr of water-drums, a steam-and-wa-
ter drum downcomers connecting said steam-
dnd-water drum with said Wator drums, two
banks of tubes leading from each of said wa-
ter-drums to sald steam-and-water drum, a
bridge-wall extending from each of sald wa-
ter-drums toward said steam-and-water drum
between the banks of tubes connecting said
drums, baffles located above said banks of
tubes and extending {rom said steam-and-wa-
ter drum toward said water-drums, a primary
combustion - chamber located between said
bridge-walls, and a secondary combustion-
chamber between each of said bridge-walls
and said steam-and-water drum,substantially
as specified.

S. In the combination of a boiler and fur-
nace, a steam-and-water drum, two banks of
tubes directly connected therewith and ex-
tending to a common point of communication,
a bridge-wall between said banks of tubes ex-

tending toward said drum, a division-wall ex-

tending downward from said drum, & main
combustion-chamber formed by said walls,

and means for directing the gaseous products
of combustion therefrom into direct contact
with said drums and tubes, substantially as

above said tubes extending from said steam- | specitied.
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9. In the combination of a boiler and fur-
nace, a steam-and-water drum, two banks of
tubes directly connected therewith and ex-
tending to a common point of communication,
a brido*e wall between said banks of tubes, a
eombustwn chamber located between said
drum and bridge-wall, a baffle above said

- banks of tubes and extending downward from

sald drum, and a division- wall extending
downward from said drum and forming with
said bl‘ldﬂ‘e wall a main combustion- chamber
bubstantially as specified.

10. In the combination of a boiler and fur-

nace, a water-drum, a steam-and-water drum,

two b&nks of tubes connecting said drums, a
bridge-wall between said banks of tubes and
extending from said water-drum toward said
steam-and-water drum, a baffle above said
tubes and extending from said steam-and-
water drum toward said water-drum, a drum

and a division-wall comprising water-pas-
‘sages connected therewith and with said

steam-and-water drum, a combustion-cham-
ber and a grate therein between said walls,
substantially as specified.

11. In the combination of a boiler and fur-
nace, a water-drum, a steam-and-water drum,
two banks of tubes connecting said drums, a
bridge-wall between said banks of tubes and
extending from sald water-drum toward said
steam-and-water drum, a baffle above said
tubes and extending from said steam-and-
water drum toward sald water-drum, a water-
drum and a division-wall (301’11]_311‘%11‘]'3 water-
tubes connected therewith and with said
steam-and-water drum, tubes connecting said
water-drums, and a combustion-chamber be-
tween sald walls, substantially as specified.

12. In the combination of a boiler and fur-
nace, a pair of water-drums, a steam-and-wa-

ter drum, two banks of tubes connecting each

of said water-drums with said steam-and-wa-
ter drum, a bridge-wall extending from each
of sald water-drums toward said steam-and-
waterdrum, between the corresponding banks
of tubes, a (11V151011-Wa11 extending downward
from smd steam-and-water drum and form-
ing with sald bridge-walls two combustion-
ehambels, substantially as specified.

13. In the combination of a boiler and fur-
nace, a pair of water-drums, a steam-and-wa-
ter drum, two banks of tubes connecting each
of said water-drums with said steam-and-wa-
ter drum, a bridge-wall extending from each
of sald water-drums toward said steam-and-
waterdrum,between the corresponding banks

of tubes, bafflesabove the said banks of tubes |

extending respectively from said steam-and- -

water drum toward the respective water-
drums, and a division-wall forming with said
bridge-wall two distinet combustion-cham-
bers, substantially as specified.

14. In the combination of a boiler and fur-

nace, a pair of water-drums, a steam-and-wa-

ter drum, two banks of tubes connecting each
of said water-drums with said steam-and-wa-
ter drum, a bridge-wall extending from each
of said water-drums toward said steam-and-
water drum between the corresponding banks

of tubes, baffles above said banks of tubes ex-

tending from said steam-and-water drum to-
ward the respective water-drums, a drum and
a division-wall comprising water-tubes con-
nected with said drum and said steam-and-
water drum, and tubes connecting said divi-
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sion-wall drum with said water-drums, sub-

stantially as specified.

15. In the combination of a boiler and fur-
nace, a pair of water-drums, a steam-and-wa-
ter drum, two banks of tubes connecting each

| of said water-drums with salid steam-and-wa-

ter drum, a bridge-wall extending from each
of said Wﬂtel drums toward sald steam-and-

| waterdrum, a division-wall substantially par-

allel to the d11 ection of said bridge-walls, and
a division-wall substantially at 110*}:113 ann'les
to the direction of said bridge - W.‘&LHS smd
bridge and division walls dividing the furnace
intofourdistinet compartments,substantially
as specified.
16. In the combination of a boiler and fur-

‘nace, a pair of water-drums, a steam-and-wa-

ter drum, two banks of tubes connecting each
of said water-drums with said steam-and-wa-
ter drum, a bridge-wall extending from each
of said water-drums toward said steam-and-
water drum between the corresponding banks
of tubes, baffigs above the banks of tubes ex-
tending from said steam-and-water drum to-

ward the respective water-drums, a division-

wall substantially parallel to the direction of
sald bridge-walls, and a division-wall sub-
stantially at right angles to the direction of
sald bridge-walls, said bridge and division
walls dividing the furnace into four distinct
compartments, substantially as specified.

In testimony whereof I have hereunto set
my hand in the presence of the subseribing
witnesses.

INO. A. STEVENS.

Witnesses:
GEO. M. STEVENS,
V. E. CARLSTON.
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